Rat spermatogenic cell beta-D-galactosidase: characterization, biosynthesis, and immunolocalization.
In this study we have demonstrated that the rat sperm acrosomal beta-d-galactosidase is expressed in late spermatocytes and spermatids (round, elongated/condensed) during spermatogenesis. The enzyme is an exoglycohydrolase which, along with other exoglycohydrolases and proteases, is thought to aid in penetration of the zona pellucida, the extracellular glycocalyx that surrounds the mammalian egg. The presence of the enzyme in spermatocytes was confirmed by multiple approaches using biochemical, biosynthetic, and immunohistochemical protocols. The germ cells (spermatocytes, round spermatids, and elongated/condensed spermatids), purified from rat testis, were found to contain beta-galactosidase and four other glycohydrolases (beta-d-glucuronidase, alpha-d-mannosidase, alpha-l-fucosidase, and beta-N-acetylglucosaminidase). With the exception of alpha-l-fucosidase, the other enzymes assayed demonstrated a two- to threefold higher activity per cell in spermatocytes than in round spermatids. Immunoblotting approaches of affinity-purified germ cell extracts demonstrated several molecular forms of beta-galactosidase in spermatocytes and round spermatids; one of these forms (62 kDa) was seen only in round spermatids. The biosynthetic approach demonstrated that the enzyme is synthesized in spermatocytes and round spermatids in culture in high-molecular-weight precursor forms (90/88 kDa) which undergo processing to lower molecular weight mature forms in a cell-specific manner. The net result is the formation of predominantly 64- and 62-kDa forms in spermatocytes and round spermatids, respectively. The conversion of precursor forms to mature forms in the diploid and haploid cells in culture is rapid with t(1/2) of 6.5 and 9.0 h, respectively. Immunohistochemical approaches revealed an immunopositive reaction in the Golgi membranes, Golgi-associated vesicles, and lysosome-like structures in the late spermatocytes and early round spermatids. The forming/formed acrosome in round and elongated spermatids was also immunoreactive.